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g jj^  5  Thermal  pollution  relates  to  the  adverse  effects  on  water  quality  and 

u  <  ^  aquatic  life  caused  by  heated  discharges  to  natural  watercourses.  However,  it 
°  3        must  be  stated  from  the  outset  that  the  potential  thermal  effects  on  a  body  of 
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<^  ^        water  may  be  either  beneficial  or  adverse  depending  on  the  usea  being  made  of 
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o        the  water.     'Hie  state  of  the  art  in  assessing  these  thermal  effects  is  still 
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developing,  nevertheless,  it  is  well  known  that  certain  things  happen  when  large 
quantities  of  heat  are  introduced  into  a  river  or  lake. 

Hie  use  of  cooling  water  is  a  common  practice  in  many  industrial  opera- 
tions, as  for  example,  in  the  production  of  steel.     Where  water  is  scarce  or 
expensive,  cooling  ponds  or  towers  are  generally  used  and  the  water  is  re -used 
again  and  again;  but  where  adequate  cheap  supplies  are  available,  the  heated 
water  is  normally  discharged  directly  to  a  river  or  lake  after  a  single  pass 
through  the  industrial  process.     To  date  in  Ontario,  and  I  believe  in  the  rest  of 
Cemada,  thermal  pollution  from  industry  has  not  been  a  problem.     IVie  controversy 
in  recent  years  on  thermal  pollution  has  arisen  largely  because  of  the  phenomenal 
growth  of  the  electrical  power  generation  industry,  particularly  so  in  the  United 
States.     In  many  instajices  in  that  country,  a  number  of  large  power  stations  have 
been  built  on  relatively  small  lakes  ajid  rivers  causing  ecological  disruptions  in 
the  aquatic  environment  much  to  the  disma^^  of  many  sectors  of  society.     The  Ontario 
Water  Resources  Commission  (OWRC)  is  trying  to  ensure  that  the  mistakes  of  our 
neighbours  axe  not  repeated  in  this  Province. 

Because  of  the  rapidly  increasing  demand  for  electr] 
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doubling  approximately  every  seven  yeaxs  in  Ontario,  and  sincj;  the  Province's 
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hydro -electric  resource  is  almost  totally  harnessed,  the  Hydrl)-Electric  Power  Com- 
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mission  of  Ontario  is  constructing  a  number  of  fossil  fuel  (coal)  and  nucletir 
generating  stations.     Tlie  volumes  of  cooling  water  used  at  each  plant  are  enormous, 
in  the  rajige  of  hundreds  of  thousands  of  gallons  per  minute,  and  because  of  the 
low  thermal  conversion  efficiencies  of  these  stations,  approximately  sixty  to 
seventy  percent  of  the  heat  generated  is  dissipated  to  the  surrounding  environment, 
mostly  to  the  receiving  waters.     Because  temperature  is  considered  to  be  the  primary 
control  of  life  on  earth  and  is  important  in  a  body  of  water,  and  since  it  can  deter- 
mine the  species  that  will  live  and  reproduce,  ecologists  are  deeply  concerned  with 
the  threat  to  fish  and  other  aquatic  life  forms  which  is  likely  to  occur  in  the 
future  due  to  the  predicted  increases  in  power  demands. 

Wiiat  constitutes  thermal  pollution?    For  example,  as  water  temperature 
rises  in  a  body  of  water  due  to  heat  inputs,  dissolved  oxygen  levels  decrease 
although  at  the  same  time  under  these  circumstances  fish  actually  require  more 
oxygen  in  order  to  maintain  a  normal  existence.     Oxygen  consumption,  in  general, 
doubles  for  every  ten  degrees  centigrade  increase  in  water  temperature,  but  blood 
hemoglobin  in  fish  has  a  reduced  affinity  for  oxygen  at  increased  temperatures 
which  places  the  fish  under  undue  stress.     Also,  sudden  changes  in  water  tempera- 
ture can  be  lethal  to  fish  and  other  aquatic  organisms  because  of  the  "shock" 
effect.     High  water  temperatures  can  also  be  lethal  but  water  temperature  does  not 
have  to  reach  the  lethal  limit  to  exterminate  a  species  of  fish.  Temperatures 
which  favour  competitors,  predators,  parasites  and  disease  can  destroy  a  species 
at  temperatures  far  below  those  levels  which  are  normally  lethal.     Changes  can 
also  occur  in  the  biota  of  the  aquatic  environment  thereby  affecting  the  food 
chain  which  ultimately  can  cause  changes  in  fish  populations  and  movements.  This 


ft 


-  3  - 

is  of  importance  where  conunercial  or  sport  fishing  are  practised  because  of  the 
attendant  adverse  effects  which  can  be  imposed  on  that  industry. 

Apart  from  the  fact  that  elevated  water  temperatures  can  have  pronounced 
ptiysiological  influence  on  all  vital  processes  for  fish  including  act.ivity,  feed- 
ing, growth  rate  and  reproduction,  the  input  of  heat  can  effect  the  spawning  habits 
of  certain  types  of  desirable  species  of  fish  which  are  indigenous  to  an  area.  For 
example,   trout  and  other  cold  water  game  fish  will  not  spawn  in  certain  locations 
if  the  temperature  of  the  waters  in  question  becomes  too  high  and  these  fish  will 
have  a  tendency  to  migrate  elsewhere.     Thus,  traditional  spawning  grounds  or  shoals 
can  be  eliminated. 

All  other  things  being  equal,  the  input  of  heat  might  stimulate  profuse 
growths  of  algae  where  such  a  problem  did  not  exist  before.     Ihis  is  important 
from  the  aspects  of  water  supply  and  .recreation.     In  water  supply,  massive  growths 
of  a]gae  increase  water  treatment  costs  because  of  the  requirements  for  micro- 
straining  and  filtration.    Also,  if  certain  types  of  blue-green  algae  are  present, 
taste  and  odour  problems  are  likely  to  be  experienced  with  the  water  supply  which 
then    requires  further  treatment  to  render  it  acceptable  for  drinking  purposes. 
Ihe  location  of  cooling  water  outfalls  from  thermal  plants  is  therefore  of  interest 
to  the  OWRC  with  respect  to  water  supply  intakes  for  municipalities.     From  the 
recreational  standpoint,  increased  growths  of  algae  result  in  die-offs  which  con 
then  be  blown  on  to  beaches  and  create  aesthetic  problems  mainly  associated  with 
foul  odours. 

The  above  are  some  of  the  adverse  effects  of  thermal  pollution.  However, 
there  can  be  beneficial  effects  of  heat  inputs  to  watercourses.     In  winter  months. 
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healed  water  may  prevent  Ice  formation  and  promote  naviKO-tion  in  water  passages 
norroaJIy  blocked.     Fish  farms  could  be  developed  under  proper  control,  or  extended 
periods  of  fish  feeding  could  be  provided  during  the  colder  months  in  selected 
locations  as  waim  water  stimulates  the  growth  of  fish  food.     Perh.^ips,  swimmin/^; 
areas  could  bt  provided  in  certain  cold  water  lakes  where  this  type  of  activity 
is  minimal,  thus  increasing  the  recreational  potential  of  those  lakes. 

As  stated  above,  thermal  pollution  is  not  a  serious  factor  in  Ontario 
at  this  time.     However,  it  might  become  a  problem  if  proper  planning  for  the  i\iture 
is  not  carried  out.     'Hie  OWRC  has  been  working  closely  with  Ontario  Hydro  on  this 
matter,  especially  since  l'-)b'f,  when  the  announcement  was  made  by  Ontario  Hydro 
that  a  coal-fired  thermal  plant  was  to  be  built  at  Najiticoke  on  I^ake  Erie. 

Apparently,  the  implications  of  a  heated  discharge  on  the  small-mouth 
bass  fishery  in  the  Han ticoke -Long  Point  Bay  area,  one  of  the  finest  fisheries  of 
this  type  in  N.:>rth  America,  had  not  been  given  enough  consideration  by  Ontario 
Hydro  in  assessing  the  suitability  of  this  location.     The  Ontario  Department  of 
I^ands  and  Forests  claiiiis  that  the  temperature  of  Lake  Eiie  water  in  the  summer  is 
already  approaching  the  maximum  tolerable  limit  required  for  spawning  of  small - 
mouth  bass,  sjid  that  the  additional  heat  input  in  the  vicinity  of  the  shoals  may 
be  the  final  factor  which  eliminates  this  valuable  fishing  resource.     To  compli- 
cate matters,  the  announcement  by  The  Steel  Company  of  Canada,  Limited  to  build  an 
integrated  steel  mill  adjacent  to  the  generating  station,  and  the  expected  associa- 
ted industrial  development,  will  undoubtedly  affect  the  traditional  use  of  the  area 
for  hunting  and  fishing. 

The  position  taken  within  the  OWEC  is,  not  that  industrial  development 
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and  power  generation  is  pi ef arable  to  recreational  usage,  but  rather,  in  order  to 
avoid  conflict  of  uses,  that  the  potential  thermal  effects  on  the  environment  and 
existing  values  be  taken  into  consideration  by  Ontario  Hydro  and  other  industry, 
along  with  all  oLher  relevant  factors,  when  plans  are  beJing  formulated  for  the 
construction  of  future  thermal  generating  stations  and  industrial  plants.  The 
OWRC's  objective  on  the  subject  of  temperature  is  tiiat  there  should  be  no  change 
in  the  receiving  waters  which  would  adversely  affect  beneficial  uses. 

As  a  result  of  Nanticoke,  OWRC  concern  was  voiced  to  Ontario  Hydro  re- 
garding fuL-ure  site  selection  for  power  plants.     OWRC  stated  that  the  potential 
thermal  effects  on  the  aquatic  environment  must  be  a  x'actor  in  Ontario  Hydro's 
overall  analysis  of  site  selection.     Ontario  Hydro  has  agreed  totally  with  this 
concept  and  several  meetings  have  since  been  held,     ihese  meetings  give  the  OWRC 
a  chance  to  acquaint  Ontario  Hydro  of-  existing,  and  future,  uses  of  water  in  the 
designated  sites  of  interest  to  Ontario  Hydro  and  to  point  out  potential  problems 
that  could  arise  as  a  result  of  heat  input  to  the  receiving  waters. 

Extensive  Joint  studies  are  being  carried  out  in  several  areas  on  water 
quality  and  biological  parameters  by  Ontario  Hydro  euid  the  OWRC.     At  Nanticoke, 
the  Department  of  Lands  and  Forests  are  also  assessing  factors  which  relate  to 
the  existing  fishery.     Work  is  being  done  to  develop  a  mathematical  model  which 
may  be  used  to  predict  the  physical  influence  of  cooling  water  plumes  in  receiving 
waters.     Hopefully  in  the  years  ahead,  the  results  of  these  studies  will  aid  in 
forecasting  more  precisely  the  potential  ecological  effects  of  heated  discharges  on 
rivers  and  lakes. 

In  summary,  because  the  majority  of  existing  thermal  stations  and  those 
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earmarked  for  the  future  in  Ontario  are  located  on  the  Great  Lakes  system,  the 
effects  of  thermal  pollution  on  these  lakes  are  expected  to  be  minimal.  However, 
localized  pollution  eflects  are  being  considered  carefully  and  every  effort  is 
being  made  to  safeguard  against  any  problems  which  might  arise  in  the  future. 
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